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Abstract: The resinous species belonging to the Picea sort could be obtained both generative (by seeds) 
and vegetative (by cuttings and grafting) propagation method. This paper presents an experiment concerning the 
vegetative propagation, the cutting method, of a Picea cultivar. The experiment was made in the march this year 
in one of the USAMV greenhouses, being used as factors the substrate, the rooting promoter and the cutting 
type.  
 
 The vegetative propagation method is made on purpose to transmit constantly the 
specific characters of the mother plant, and also to obtain faster and easier the 
propagation material. Concerning the vegetative propagation methods, the spruce can 
be obtained by grafting and cutting. Even the literature says that the spruce can 
naturally propagate by layering, this method is not used for obtaining the propagation 
material. 
The cutting method is used to the small cultivars or to the cultivars that are not 
producing the seeds, like our case. In other situations this propagation method is used to 
keep some plant features which cannot be transmitted by seeds.   
Occasionally on some species’ twigs can appear mutations, a good example being 
Picea glauca ˝Conica˝ or Picea  breweriana ˝Nana˝. The mutations on this case appear on 
the upper side of the tree’s crown (Deu Onden, 1965). These mutations could be 
propagated and used as new plants using the cutting. Other argument for using the 
cutting propagation method is the production cost, that because the cutting method is 
less expensive that grafting method. 
Concerning the cutting period, in accordance to Iliescu Ana Felicia (2002), the 
cutting to the resinous species is recommended to be made in March or September-
October in greenhouses. In hotbed the cutting could be made in July-August using 
unwood cuttings, but could also be rarely made in June, in this case being named green 
cutting. 
 
MATERIAL AND METHOD 
As dendrological material for these experiences was used a cultivar belonging to the 
Picea species, namely Picea glauca Conica. The cultivar is undersized, having a conical 
shape.    
The experience was a bifactorial one, the experience’s variants resulting from the 
factor’s combination. Actually, there were two experiences, every experience having two 
factors. The factors of the first experience were the rotting substrate and the cutting type, and 
the factors of the second experience were also the cutting type and the rooting promoter.  
Experiment 1. The cutting are generally made simple or “with heel”.  The most used are 
that with heel, obtained by snatching (pulling out suddenly reverse to the growth direction) 
and shorting the heel after. The heel represents the portion detached from the mother plant 
(Fig. 1). The cuttings are obtained from the 1 till 3 years old wigs. In our case there were used 
only 1 year old twigs, that because the annual growths presenting some hormonal substances 
that involving a high success of rooting. If the twigs are older and older, after the secondary 
structure of them is developed, the rooting capacity will be lower. In our case there were used 
two kinds of cuttings, cuttings with heel and cuttings with hook. Cuttings with hook could be 
obtained if we are cutting about 0.5 centimeters of wood belonging to the second year twigs 
(Fig. 2).  
 
 
 
 
 
 
 
 
 
 
 
   Fig. 1                                                                                   Fig. 2 
 
Concerning the secondary factor of the experience, the substrate, there was used as 
substrates three elements: sand, perlite and peaty. So there were six substrates: sand, perlite, 
peaty, sand with perlite, sand with peaty and perlite with peaty. The substrates with two 
elements are containing the elements in the same proportion (1:1).  
The sand has the role to increase the loosening degree and the rooting substrate’s 
permeability. It must be without organic materials, must be collected from the rivers’ channel, 
must be washed, sifted and without limestone.  
The perlite is the most used rooting substrate, both simple or in combination with sand 
or peaty. It has a huge capacity in water retaining, about 3- 4 times his weight, an neuter pH 
and doesn’t contain nutritive elements.  
The peaty represent a vegetal material, with several mineral elements, which also retain 
the humidity, being substituted in some cases with the wood residues.  
In the next table there are presented some rooting components’ features. 
Table 1                                                                                                                             Rooting substrates’features  
Component Porosity  
(%) 
Free space index 
(%) 
Nisip 88 0,61 
Perlit 96,4 26,80 
Turbă 88 7,30 
Before planting, there were snatched the needles from the base of the cuttings, about 2-3 
cm, which will be inserted in the substrate. The rooting substrate was well equalized and the 
orifices for the cuttings were made with a “spoon for plant”. After that the substrate was light 
pressed around the cuttings. At this experience it wasn’t used any rooting promoter. During 
the rooting period the cuttings were well splashed with water, like an artificial wet fog, that 
involving permanent water film to the cuttings.   
Experiment 2. In the second experiment was kept one of the factors, rooting substrate 
and the second factor used was the rooting promoter. So there were used as rooting promoters 
two substances, Radistim 2 and Radistim solution. The species used was Picea glauca 
Conica, and the cuttings were with heel. The substrates were the same as at the previous 
experiment, in number of six.  
During the experiments, we had to ensure the best conditions for the cuttings, especially 
concerning the humidity. One of the problems was at the variants which contained peaty on 
substrate and that because at the moment of moving the plants from the substrate to pots, the 
peaty made damages at the roots level.  
 
RESULTS AND DISCUSSIONS 
 
During the experiments the cuttings were periodically verified, to see the rooting 
stadium. When the rooting index was satisfied, after four months, the young plants were 
extracted, measured and moved to the pots. The elements which were measured were: the 
number of the rooted plants, the number of primary roots and their length, the number of the 
secondary roots and the rooting index. The rooting index was visually established and notated 
with 1 to 3 points, depending on the number of the primary and secondary roots.  
Experiment 1. After the data processing, we had some results which will be presented 
on the next tables.   
     Table 2             Results of variant cuttings with heel        Table 3            Results of variant cuttings with hook 
 
The “witness” variant was considered the variant with a substrate represented by the 
sand and the cuttings with heel. The variant was chosen because the sand is the element 
generally used for rooting the species, and the type of the cuttings is more sample to be 
confectioned than the hook cuttings. Comparing with this variant, we can see that is not the 
best variant of the experience. So, concerning the number of rooted plants the best variant is 
that represented by cuttings with hook and as substrate sand with peaty (250%). Concerning 
the rooting index, we can see that the best variant is represented by cuttings with hook rooted 
in perlite with peaty, with a percent of 13.4.  
If we are referring only to the kind of cutting, we can see that the cuttings with hook 
are upper the cuttings with heel, from all points of view: number of rooted cuttings (5%), 
number of secondary and primary roots (31.4%, 14.2%), primary roots length (7.5%) and 
general rooting index (17.2%). 
Experiment 2. 
The second experiment of our paper used as second factor rooting promoters. There 
were used two rooting promoters, namely Radistim 2 and Radistim solution, used especially 
for the resinous species. Beside of those, a variant of cuttings haven’t use any promoter. There 
was no a special quantity of rooting promoters, the cuttings being immersed in promoters and 
after that planted in substrate.  
The witness variant was the variant without rooting promoters. Comparing with this, 
excepting the number of the stem roots where the best variant was the Radistim 2, the variant 
Radistim solution was the best one. The percents comparing with the witness are presented on 
the final line. 
 No rt. 
plants 
Stem 
roots 
No II 
roots 
No I 
roots 
I roots 
lenght 
Root 
index 
Sand 8 0.25 0.5 1.63 2.19 1.25 
Perl 3 0 1.66 1 7.16 1.33 
Peaty 2 0 1.66 1 7.16 1.33 
N+P 9 0 1.77 1.33 3.69 1.55 
N+T 10 0.2 0.4 1.4 3.18 1.4 
P+T 8 0 0.75 1.38 4.25 1.25 
Sum 40 0.45 5.58 8.24 24.22 7.78 
 No rt. 
plants 
Stem 
roots 
No II 
roots 
No I 
roots 
I roots 
lenght 
Root 
index 
Sand   3 0.25 3 1.33 2.65 1.66 
Perl 6 0 0 1.5 4.84 1.33 
Peaty 8 1.13 1 1.6 5.81 1.37 
N+P 2 0.5 1 1 1.75 1.5 
N+T 20 1.4 1 1.65 5.21 1.6 
P+T 3 1.66 1.33 2.33 5.77 1.68 
Sum 42 4.94 7.33 9.41 26.03 9.12 
          Table 4                                                                Results of variants with promoters         
 
 
 
 
 
 
Concerning the type of substrate, the results for both experiments are concentrated in 
the table 5.  
           Table 5                                                          Results concerning the substrate type 
 
 
 
 
 
 
 
 
If we consider the witness variant the sand one, we can see that both number of rooted 
plants and roots on stem are best represented by the sand with peaty variant (67.4%, 42.9% 
better). Even the rooting index is best represented by this variant, with 10.6 % better than the 
sand variant. 
  
CONCLUSIONS 
 
From the two experiments we can conclude a lot of important things concerning the 
cuttings to the Picea glauca Conica, as: 
- from all points of view, the cuttings with hook presents better results than cuttings 
with heel 
- the experiments which had used rooting promoters present best results than the 
experiments without promoters, especially Radistim solution which is better than 
Radistim 2 
- concerning the rooting substrate, the results for each experiment are alike and the 
general centralization say that the substrates sand with perlite and sand with peaty are 
the best results from the six substrates used 
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 No rt. 
plants 
Stem 
roots 
No II 
roots 
No I 
roots 
I roots 
length(cm 
Root 
index 
Witness  40 0.45 5.58 8.24 24.22 7.78 
Radistim 2 48 2.44 4.66 8.79 29.64 9.41 
Radistim sol 95 2.28 11.99 10.75 42.99 10.14 
Percents 237.5 506.6 214.9 130.5 177.5 130.3 
 No rt. 
plants 
Stem roots No II 
roots 
No I 
roots 
I roots 
Length(cm 
Root 
index 
Sand 21.5 0.35 1.37 1.81 2.90 1.50 
Perl 10.0 0.25 0.83 1.31 6.17 1.37 
Peaty 18.5 0.30 0.87           1.42 5.51 1.19 
N+P 21.5 0.21 2.39 1.46 3.82 1.66 
N+T 36.0 0.50 1.14 1.48 4.85 1.55 
P+T 25.0 0.43 1.03 1.68 6.12 1.44 
